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(57) Abstract; 

PURPOSE: To provide the optical 
recording medium which has less 
defects in a recording layer and has 
high quality with high productivity by 
specifying the crystalline structure of 
the metals and nonmetal elements of 
targets at the time of forming a inorg. 
dielectric fibn by a DC reactive 
sputtering method. 

CONSTITUTION: An optical 
recording film and an optical recording 
medium film having an inorg. 
dielectric film contg. the metal 
elements and/or the semimetal 
elements are formed on a substrate, by 
which the optical recording medium 
having the recording layer consisting 
of both is produced. The inorg. 
dielecUic film is formed by subjecting 
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the guttering targets respectively 
contg. the crystals of the metal 
elements and/or the nonmetal elements 
to DC sputtering in a reactive gaseous 
atmosphere. The crystals of the metal 
elements and the nonmetal elements 
have the crystalline structure provided 
with the lattice faces having the gaps 
to permit the intrusion of the atoms, 
ions or radicals originating in reactive 
gases into the unit lattice and the 
lattice faces not having these gaps. The 
sputtering targets are so constituted as 
to hinder the formation of the inorg. 
dielectric substance on their sputtering 
surfaces in the stage of forming the 
inorg. dielectric fifan. 
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I 



AJKjc»fl)4>ft< tt>-;!ri&#rr 

mm 3 ] ^^mjzMm^^ > hsm&iki* 
ft. 

mm 5 1 Kigfi«6)»«y-f > Hfifi&iijfiT 



2) <JraV7-ll 31 59 

2 

mm 1 3] um^itmifiBRisp<o!pu<tt 

mmi 4J m^ny9U>if9-'ify htt. ttX 

xfifleo©^. it>myi?Mmmmm^fs^ 

mm 1 5) ^^±tzm§m, Rm^mytn^ 
hox. 

B«»fl)?.5-«ft (1. 0. 0) *fctt <K 1, 

mm\ 6] s«±i:e&s«miiit-63%c6i«tt 
o«ig:$ttc*ViTX/iy^ij>i5^^'-yy hta«x 
LTH£±cc»sft«ri^rsTOt»ifir*x 

f:^ ^€^LBXMy^'»J>y^^"-yy hi:LT^;a:< 

mm 1 7 J ^s*»t^^»7c*o^)i < 1 1> 

-:^S:^Wt*lltlR««:«ti4Brt-5X;Vy ^ »j >y 
.^ffiTiboTKftJJIxaiOHS^^WT'SXyV/^ ij > 

^^^-yy h&inRii4t»7c«<o*sa€^rr'&x/xy 

:/ ; RCfttX/ty:^ y >^^-^y v^mmA'^m 
a+raXX/ty ^ LTttjSiaM#W^fiEKt2.Xr 

e^A7c«ftc;aifi^«ic«ua£i&(i;tfxssg(3!)M 
pr«fa$»twt*tt^i5tesjttt3tfxfi»c9S 

tmxhox. 

ttx/iy5";>i^^-yy MiKiSiwistrrsiift 
»:x/iy^BI^«fi;5x;xe«<aBS{^, 'f*>t>U<tt 
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3 

mm 1 9 3 K¥^5c«i&«y< 1 1 > mt&M 

mm 2 0 ] m^Hjimifis \ mo t 
m. 

mm 2 1 ] ummffiir-i^r^y Hseam 

(1. 0, 0) Xtt (1, 1. 1) Ts^*n5»^Bt 

19*512 4 J ttR«tt^Xi:Lrsa3tfX, 
mmz 5] tt7C*tLTS 1 feffltiftt^tCKfi 

miSxtix^M^7.^m^6aimi itmnv^ 

mm2 6] eX/Xvi^Uvy^r-yy hd«5^-f t 

ia:««2 71 }k7.nv9^)>9^^^v h<OX/tv 
0, 0) Xtt (1, K 1) Tji%$n*»^fl9t«-a 

& 

T**BI*5 2 6 0)7,nv9^) 
mmZ OJ ttX/ty^ij>5r^-yy hOX/Vy 

mmz 1] A7snv9')>^9-Vv V^oy^nv 

^'aff®ltgtrii«0. 010- c mOTTi6*R:«iH3 0 
(»««3 2) tt««ttttW^B&i;p<o^a:<tt 



i 

(0001] 
[0002] 

10 0 0 3) -tLT5teftx-fX^'©«^«AOT2l: 
^t«l:»«2 l±(:EfiJB2 24:LT, 
2 3. 31£ttf[GfiB2 4 ftCJCftiaSttiM 2 BfDMn 

[0 0 0*41 ^vxusEmiB2 2ti>mmmm2 3 
&U2 5»3i£e$aem2 40!>jnit«i^iht%2^ti;){i[8i 

[0 0 0 51 ^ix&Miti$m^mti>mtvx^ 
[0 0 0 7] coj:^ftrajac»uT, wm^m 

[0 0 0 8] ffllS«ttf«lif!«<*BttTSINx$ 
(0009] ^-LTCK^iSiaff^ttX/Xy ^ij >y:;^i^ 

11. a«»X/Vy^y>ifttK:tt'^T«t.j»R»iaEME 
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5 

[0 0 10] it^izomitmMm^m^t7.ny9 
u>ytt<oig)Bij«tLr*iMi«, m^ny9*)>{f 

1001 1) B^xny^*}>ifxm^iziltXs ftftt 
to 0 1 2) -f tTc«)mm«ii%5raas«rtri 

fat LTWAtf^^RiF 3- 1 2686 7%^«»CttH 

BiBiiDs iiikmmvini^ommtz^^toxhbt- 

At o « Wit u 0 ^atcmrit i/fc AM 7 ^ ij > 
if9-Yv h^M\'^Xxny9*)>if^m^^m^ 

letter -y y h8ffiOVy:^7 hf^ftS^iutfc J: 

^±?tf 6t«ft(:nAtf< >5< >x/iy 9 y >^^«!a 

[0014) 



»Bi^7-ll3159 

5 

(0 0 15) x*mmimiio^is»mK. » 
(0 0 16) xt^mwmmx/^v^^nn^ 

*W«r:»A6Ci©T*&XMy^ij>ir^r-yy|. 

[0017) 

<ot%x^nx^^it^-Yy hoyt^ny^mis, (xd- 

«Otefi^&tlrr6XMy^U>i^5'-yy hO^)a:< 
fitWU ttX/ty^U>ir3^-yyh(iKM»iltt«[ 

(0 018] xtmtomBmommns^ 

^t^XMy^ij>jf^^-yy h$Rj8:ttif;;»ffla4' 
Tittax/1y^LTia[»ttRa{»:fflfefiEfiT6XTy 

ISfi«l&i&WU tt;^/ty^y>y^-yyh»«cD;^ 
ny9mifi. K8a«2©57-fSft (1, 0. 0) i 

[0 0 19] ^\z.^m<oiamm0m3&JimimWi 



7 

10 0 2 1) X*«?90XMy^iJ>5r;5|fett;^;iy$r 

10 0 2 2} *»^OX/1v^»j>y^ -yv htt^-f 

Bttta«l9(D.'t5-mft (1, 0. 0) Xtl (K I. 

[00 2 33 MK:*«M«)X;iy5"J>i^5'-yyMi 

{0 0 2 41 5fcl:*5E?«fc:JViTa»«ffitr^Trf«i:R 
(0 0 2 51 m\t:^fmz%h^2^7hl>1dSkfim 

Q«R2 3&r;2 5<otiiS9s. xAnmsiwmt^ 
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{0 0 2 61 -eUT^e6flt{|cffiSffi2 

&4i0fiTfifi21C9Rm. SllfiQ{^n2 30m 
j^eSR 2 4 CDfff jSAOC2|fl|8|«ff:|S 2 5 iomm^ 
frttOCi:c*oTafi2 1 ±CE»»2 2€«^fc3t 

{0027} t TH 3 »a I (nmmmwm.^ 
m 3xa2 5(0j£R«$rrftt7n«iduisi 3x»:i s 

B3»cwtft«iciaa8ai 3x»*i 5«!)^t>n-3 1 
3 3mt&nw4. 

(0 0 2 91 -ei/Ttt^'-yyhSSCOl^firCtt. 

v9^)>ff^koxmm^tMWSi2\mj-Y 
ztAtmitumM-i iM^tnxs ets£2 

e«((9fviiffis (NS) titt^mmzmttxxfi 

D, 'tl/TXtt*Me3 4tt, tt*^«63 4;cJ:o 

T^r-yyh3 3(0tt$fi2 itmrn^m. Bi^xn 
tf-fV- h 3 2&tflR»«*Jl'5^- 1 7 K J:$«|^t*t 

JB«Sn;a V»i: 5 CTBiKtOf at: J: :?TM?J»a:tt 
IC«a*n, XB««iBltttX/1v:^y>i^ietO^ 

-y y h 3 3 i:«n«>««Rrffiiiii«Eoafl;^Efit 

CO 0 3 01 *LTCflD»rrttJ«*nfcrifeR«0*fflt» 
TWArXS I N xRtJ«t4«^^-yy h 3 3 1 L 
TS I &fflV>Tfl$Jlt>/3 7Wt>n-3 

ttf^tw^-3irti:^Aff3 8-i*> 

3 8 - 2 36^ ^m^nTs t LTNr Hi jtf X«ti|« 
©fi^3!fX€3IA*tT, fl^Jtt^'-yyhKiA/Vy^rn 
7-^BJiDt*Ctt:*oTSft^'-yyhOA/ty^'ffi 

(003 1} ^LXi^mm 1 ©WROTH ^5^" 
yyh3 3^Ut. ttfittM»oaRXTy:/t»fc 

flcjffJ^ffijn^ctoxruaicttfii^nTaix/ty^r 
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9 

(003 21 ±Eoiiti£fc«6;;^M-y^u>i^^-y7 

^73^853 3' ifttS f «Slfl!>. 5 (K 0. 

0) Xtt (K 1. 1) T?5^Stiai»TOttt-»-ri 

[0 0 3 3] HI^, SittH4T^$n65^-ftt>H 

^^<0$7-|&ft (K 0, 0) , (1, K 0) ftt^ 
(1. 1. 1) Trx*n&ft^iittB5-B7<oaOT 

(00 3 4) fil/H&-H7i:i^TR5 1ttSlH^€: 

1. 17 A) t^tttt^OfiS (a = 5. 4 3 0 1) A 
©It* < ft J: ^ t:»A*nTV>4. 

(003 5] -rUTHfiA^&S^-Wft (U K 0) 
T^d^'&l^'T'ffittStE'HBOtrldl. eki><D9^m 

CO 0 3 6) -:&ttE(/fcS 1 NX. S I Ox. SIC 
iLPUHfiiT.. Oiif:xMfcWCiHi.*f:x©«^, Jin 

*$tt«A.tfNTl. OS km. N»'T0. 5 AS 
CTl. 54Ae«, C^*T«0. 12Ae«. o 
Tl. 3 2AeaT*^3^5S iefl0^7-l&ft 

(1, u 0) <ottfitt^tt^/;^tUT±Etfc« 

I5t^ tftTWK^ t UT« OiiA^T L i ^ ttift 
(0 0 3 7] ;:nt3ttLT5 7-l8ft (1. 0» 0)» 



I 4*ff3¥7-l 1 3 1 59 

w 

0, 0) Xtt (K K I) T^^nstt^ffitHRS 
/t 7 ^ $^ft o d A1ttt«(DX^^€>:«t: 

(0 0 3 8) ft6, 1f^iS^^xnv^^)>tf^-¥vV^ 

9i}mVim^oX%>:.tiW^-^v Y^mth 
^'Iicftatiotlttsltt^AtJiiSd n$ ^ V) ^ ^^ift 

(0 0 3 9J i:C:^T*S6lttt«t:ftTSI3^-y7h 

tix\t7.nv^m±M\.ft^v-mi\. 0* 
0) gEi'itt (1, K 1) (o»^ffit:«-rfr. 7n7 

[0 0 4 0] Sei:±£l7^M^<0$^ttS«t:l&T»5' 

-y7 hwics 1 m^^xmy^ita^. ^y-m 

(K 0, 0) ^Vitt (1. K 1) 

/X 9 c & tc J; T%E»ttf^(OtteiW t U T«j»ftie 

-^rz,) ^Sn UX) *t>fflVi^c:t3&tr€f-5. 
(0 0 4 1) X*»WiC»T. ^-^y Y^m^f^Tt 

5 ft7C« t^t UT*35?^ttl* t)©T A 

(0 0 4 2) ;9;t:;|:»En;:^(t6Mnmff6t<0!£n:]!7 

^^"ixiiktmttxhhfoxhox, mwj^misi 
xm9tmttL^v~mi^tixhh<f>xii^^i>y w 

ktlit&WiSkt UTT b - F c - C o«<^}itffiaEStt 
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n 

^ffl V»TtfttrS«^S I N X mtfi 0 - 3 0 K g f / 
cm»©ff»Jt:^*^U KOZ. 0-2. 38S(0fi 

LT 1 - 1 0 W/c m »fttaif;^ 
t. EUB^^7.<0±Bi}tlXO, 1-0. Spa, tk 

0-1 500 Am 5l£Ci«±C0Sftm{|EK(0M 
«I 00-1 0 00 AeftconB^T^C^^^t^g^L 

(a) Ri;B8 (a) O^'-y-y h 3 3©P38 OOrtffl 
(Ot£*lSffHTfceB8 (b) i:*Lfcttl:;^/x-^^u 

Vi^^'-y^h 3 30X^75^13 3' CRttl/XittS 
10 0 4 5) •tLT-?-ntJ:t?TX/Xy^»J>i^<0^^ 

{0 0 4 6) ^UT*«Wi:ttT^-yy heOB©DS 

3 3 ' fcffxrawKBtttK/att^-yy h<9»fn» 

«ttTtt5'-yy h©Wi$ -h" , ffiWDtioT 

3 3' tznixittASt^etiitt^&s me/h 

ifiO, 2-0. 8, «ICO. 3-0. Itt^Zt.^ 

bxtkme^2o' -6 0' . »C4 0* -so* 

lt:tt4 3- -4 7- it^CtttHftftQOSHta 
(0 0 4 7) flP^. i''-yyHi;^/ty^'J>i^I84' 
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12 

Mv9o>!mtznbm^^' 0:^t^xmmw 

H±t*. *>T^«)|WrJt*AX^-y'^h©M»l: 
ftl't^CtfcioT^-yyUl^^yi'ditWti 

-yyh«>XAv^ffi3 3' t«LTXMy^'»J>^rt 

CO 04 8) x*«wic»T, H8i:^Tttr:^-yv 
Kitz^oxtntKmanxmrns o cB^t^ftA 

[0 0 4 91 3ei:x*»JBo^-yy>«ffiwo©teo 

^KSStt^LT, Bl OtC^taDM03»tAffi^^d 

ja^amimm^fTfz^x^j'M. 

(0 0 5 0) ilO*^, ftffi«)ft**gr^LT, h/ 
lOSrSh, »Ch/5Sr^h/2tt'6Cteil 

[0 0 5 1) ^::^T±£L)(:B«ooj«i9^tjai:i 
fflt«ct<0T$«>x;ty5^y>y^-yy htUT 
(4. ia«XMy5'»J>i^eOpTffitt«tttt*3&-r4^-y 

I. TI. Co. Mn, Fe, Cr, Nl» Cu, T 
a« Pt, Tb. Ga. Nd, Zn, Zr. Mo, R 
u. Rh. Pd. Ag. Hf, I rftf<0^»^-yy 
b^S\, Ge, Se, Te. C«i;<0» W ft«T 
ft^TMCl&CTB ^P (»;» 

:/l/T««tti&«fibfc^-yy 

(0052) X*X^<0j8 2 (9^»«fJficOBf£&1R 1 0 

(00 53) ^tc*9e99<o9 1 onm9mxf/xm 

2fl>»«OTK:fii6X/Vy5riJ>^^r-yy hiiUTW 
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J3 

mm^O. 01Q-cm£(T. l$tCO. 00 10- 
c maTi:<t « J: ^ CttWttW* H- >5^t * i: 

10 0 5 43 X±EKattX/1y^U>ir^-yyKi: 
Tttl 0-»Q 'cmeU:. f^i: 1 0-^0 • cmBUbtt 

[00 5 5) M<:*«wt:«^T. H3c^-raox/t7 

3 ZllCMSflTftftX/tyi^y >if3^-yy h3 3 
O^ft < i: ti-^OJRttKtX^-tt^tti^-y V K 3 3 ^5 

{0 0 5 6] BD^, )\v^y9'tV-Y'mysf\v9^) 

V 9 'J >5^5'-y y h<0X;T7^ffitjRlt*«H5ffii:«ji 
rsffftSf (H 1 1 © 1 0 1 , 10 2) tJl]6*tt±«K 

h^o 7 y 5^0»4t J: »)-l»«t« u i:*tTt ft 
t><OT*ft. 

©«««M^rj:Olc»ril^ ftci:Ci:>X, fi^-y 
7 h-v0i'7yi'O55±€jeicfi»l:«iA6nft3*H 
a 1 1 i:T.rttfcx;vy 5^ ij y^^-fv h i o 33&vt 

y+>'i^:/k-H0 0J:0iU:35I^TV»ft*&, X/1 

y?»Keox^ty^aB <i03') n 

coj5^]&«x/T y J' y >if ^-y 7 K fc 7 7 ^ it± i; 
s^ftMHoi:>t%A.6n» ±^[.tt^vmmm 

ftfco)«Asnft. 

[0 0 5 8] ^^mm'SAuwinmTsmxztk 
m7sTy':/t0Mm^tnmm<nii^miVioxfk 

(0 0 5 9) X. ^tefiR<0riWXT77fcOl>Ttt5it 



(8) ^HV7-113159 
J* 

(0 0 6 0) ^fLTX*«WK«frT«CaBtLm 

finT&nmtii»i8ii<i8fr>ftc^]Q^Ttft«s. m 

W»*LV>. Tb-Fc-Co. Gd-Fe-Co, 
Tb-Fe-Co-Crt>Gd-Fe-Co-CrflPO 

jtBac0«t»xkfai;7>«o7<^ h>t-HTie« 
oftiaEnft3tEfiaij;ftmaiiES>ii(cxig(o«ii>«;ot 

f$F:li b < S:K$tiftft«*5e^«!)3l(e«ll^(Dfifi^ 
tt^-JBtJafcffffl$*ft C tjfiUTt ft t ^i ^jSlTff « 
UVvttfiT*ft» 

[0 0 6 n X, %%m%w&mm^-nm<^o 

eeja±l:»£^Si:i£:DT£l^i6ft^/xafi^WBi&S 
JtTfcJrK c©«^filf)B<o«fitLT»iAu^AI 
«ltlliftuti&«T^, X-t©R?l4*ttfcLTI««J* 
1»X/t7^»J>iftt«*«|ltf6nft. X«Mtt«Atf 

SOtfm) t^ftJ:^lcMUfc»MBWfcfTft'3T« 

t'^^ZtXL^oXn^th. 
to 0 6 2J tilftT^RWICftX rfij&it;tfXgaReo 

C4:€ff«Tft2»€W3Sti»^a6€:X/^75'ffi4:»& 

ftLTftft«^fc*>m<. Vk7.f\ymmmt.^^ 

*il'0J|lttl»T^I^'MZ)iftAt»$rft!5«tW$at>t 

t>5f*a€*t>^t»«HTrnT-«i/Ti'>fttf«tJt 

tfi^ftt»«>T*ft. 
[0063] 

tft. 

[0 0 6 4] (l^fini) fi&13 0mm^, ^^1. 
2mmT-;5r©lfcl5:«0. 6(im. ^7^1. 6u 

m, as38ooA©x7W7;p«()!)h77^i»€irr6 

aiO$ffit:jglRQ^n^UTJ9d9 00AOS I N 
j!tefiOtUTWSlOOOAcDTb-Fc-Co 

(oi^M^^a^cm. ai2m»fi6UT0$7oo 

AOS 1 i^wmm»tff\stwm^'^t^m%r 

[0 0 6 5] WB5tTHlfC^r<>7-f>35<i[>ESj0 
[0 0 6 61 ^•tTttJ3WHHt:ftTailRt;«2©S 
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15 

fi) 09 -Yv h«Baifl[>aff*J2 0 cm©;t-^+>ir 

[0 0 6 7) X. %nv^>^'f\^-voumz\tm 

0/W+>i^yi/-MlCtt. a[ff20cm<fr. ii$3 
iniiKDS l*IBfi^-yy ^St^ZluTffl 

/tvi^fflidtS iJ«Sa©5 7-«ft (K 0. 0) 
(0 0 6 8) *<C±ELfcil|j«(OS 1 N«C!>d£«asW 

[0 0 6 9) S 1 NK©«IMifrt UTtt^t >/t-rt 
»€lxiO-'Pa*T«»aL^ft, Ar;Sf;;^2ftt)r 

R^^f;^©ff/i^O. 2Pa (fiLiS'&:tfx«t'«DNi 
XOM^a 3 0 V 0 1 X) t l/fcSBf^fT^'-y 7 h 

LTX/V/^i&ff&tr^S 1 NK©l5RM[dttt2 6 OA 5 

t^-yy hW<OK«lil 2 Oranittfc. «-?TSSl 

t007 1) WKOS IN«CDriUR«7ft, S<S«%G 
fiK«Blt CJRjaS UT b - F c - C o^m^WMk^tSi 

[007 2J &*Tb-Fe-CoH(Ofi£tt«. ftljft 

3mfn©TbiiFeriCor c^^^^-y^ h$4fiffi 
XRFX/l7^iJ>yo*frtUr(Jft>M-(*J 

Al/Ar^Z^flE*€0. IPa, RFn7-5. 6W 

[0 0 7 3) Tb-Fe-Co«(DjW*i^7», 

(OARSiftdtg-roSiftTS iNRtlJERLfc, ft^T 
»20S INR(OriER(^i3Ili*c,2. 74I^Tib^;^. ±|E 



«9> »«¥7-l 13159 

^- 1 2 OttMRWiCtt-f >ffifl!)«RRB«:tt 
A tT«Rl&frttU^^lf9 6 0 ttOJtRfixY A^^ff 
Rtfe. {£-7X18 1 OS I NRtiDti^ifioS I ^--y 

s i NRoiSR^i^os I ^-yy h itt^txom^ 
10074J ^ixmimm2<os imoausoM 

w [0 0 7 5) n\im%2ij>s\m<nm 

Xfit»T* Jl^mm©«±llBl2*C^'rj:5»:«if 
B«eh;i*iot. X*Sa6«IC<toTfr«Ufc9 6 0 
tk0mk7H Air tOViT^fcitR««tJBl>TEfiS<D 
<AR£RRl/, 5 0ain«£4±©e>*-;irMS|]JtlR 

[oo76)3ecRiosi nmmm^'^it 4 «© 

S I ^-y V h©AMv^'ffitXBT^or:*-5-f If- 
» (AAS : J SM-T2 0 0 ; B^m^r-^'A m 

fTft-sfctC-S. A/Xy^ffi/\(OS JNOJ&fJttB*^ 

[007 7) ai««2) *jg«ii:f^rfflt.»fcsi^ 
-yy MrftATS I itefiTRds^n, xny^mifi 

S7-<l» (1. I. 1) Bi-RU flOA/ty^ffi 
©itfitttO. OOlO- cmtUfc^ 
(0 0 7 8) BS2 0 cm, JiS SmmflDS 1 ^-y-y 

(0 0 7 9) ^(om. %\ms%2<o%\m<om 
m%T^7s^<o^$im±^%m, h%xho 

It. 

[0 0 8 0) (OS I NRfl!>mriEfc«t»)t:4ttO 

S I ^-yy hOA/Vy^ffitSllfiWl irHRtLTR 

(008 1) (ttttWUS^HWlC^TSI^-yy 

(K 1, 0) ©tt^^Bt-RU Koxnv9m<nft 
^^m. OOIQ- cmtl.fcBg2 0cm, S$3 

mm©S I 9-fv ht:M\^itmn.'mmtm\t 

LT5tB«r-f Ai^fefP«Ljt. •tORAt UT» l © 
S I NRORRCffifr>)t4ttOS I ^-y^ h\ZO\^X 
R9R Wn^t 1 «B«<Oft«Rtt©ie£@R(D?i^B 

(J»ifrtttt«±flR) oy^7t«i 2»:^t. bi 2 

3^e9!e3&*ft:B(:ifcRWliC»TIJ5'-y7 hOWU 

tou wxtfffljjRTOms^iBh-e^fsitDmiBifcR 
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n 

{0 0 8 2) XJS 1 OS I NScOttefc«V>fcS I ^" 

(0 0 8 31 (tte«2) t»T, S I ^-y 

y h*, fillt^^X*«I 0-1 SmmO^ISas 1 T* 
r>X. J^/^^r^ffi©ltfifttO. 0 0 1 0 • cmtt 

[0 0 8 4] -eolSJIiUT, »10S INBOJMIC 

itft) ^Hi 21:^^. -euro I zid^e^q^j^^Ta^isc 
jttt«2icttTtiaffttTOWAt«Mbr«i:^ti:awfe 

mm 1 iITOJ: e O0©WfiW»4Lfc, xcco ; 
(0 0 8 5] •tbtxite«2T^6nfcjta»T^x 

[0 0 8 6] 3?t:9)i«)S lN0oMl:m^:&S 1^ 

[00 87] ($11093) i&Sl3 0mm<t>, 
2mmT-^C0SffiC«O. 6;im. \lv9\, 6 *i 
m. fll$8 0 0A©;^;H7;l'tt©h5yi^ffltrre J 

oa(B*C» 1 RQflcK^ urm* 1 0 5 0 AOS I N 
R. 3tE6RA:UTJ9$500A(0Tb-Fe-Co© 

i^AK^i^e^eM. 91 2 nmmtLxmt 4 5 o a 

(0 0 8 8] EPS5trBl»:3St<>7-r>ffl©E»l 
(0 0 8 9] -tUTttjaEH»IBiCiJTfl51&t/t;B2©s 
0) ©^-y^ h«fiffiC9fig)ftti 3. 3cm(39/tv+ 

>^iu-Y^U^\,tt. ^vx^^(ony^>if:/u 

[0 0 9 0) X, ftAy4^>y:^U-h©aBgi:ttH3 

c*rj:^i:*ABs«efflL> a*^sstt^-yv 



^n?7-l 13 159 

*3inmOS ]¥ISfi^'-yyhfr«»Lfc, 
"CffiV>fc;^-yy MiB (iJ?D» Oh'-Oi^Ci-^ 
TX/Xy^ffiOltfiillt J 0 »O • cmCnfit^i^^ 

fc;</ty^B*<si*fifi<05 7-ii» (1, 0. 0) 

9CRfiir$»A0€a8 <b) i:l^Te = 4S* . a 

ft. 

iO [0091] ^CieU&IIAOS I NR©J»S^9 

r^xi^m^i&nmiftm^^M-^^w,. ^\,\ 

TR9lSt:S£«fi£UtRftU>tft, ;S 1 OS 1 NR 
z£R$(cSfi^fti9Sl/. ft 1 ©S 1 N6l©j£R;&fr;d:7 

(0 0 0 3] S J NOiMflifttUTtt, 

1 X 1 0-» PatT«ttfitfctt, AriJT^m 

OiE^rtfXOflEAfcO. 2 Pa (ffiLfi'&ifX^WN. 

a? yfxoii^ti 3 0 V o I X) t Lfc»H5i<r'T. ^-y 

vhmtkm (1 cm» ) ^0Ott«/t7-t6. 5 
WitrXAv^tfT^^>S I NROri£RJtflEAi3 0 0 
A/5^i:tt«^tti:WtLfc, 

[0 0 9 3] fx^s \ mmizm. T^xi^set 

^-y y hWOIMtt 1 2 0 mm t Lfc. 
(0 0 9 4] f£t>T«lflQMcDj»CfiL&^[fl9n 
3. 5»T*o&. 

[0 0 9 5) » 1 (OS 1 NR(0i£R«7». Sffi^^C 
ftRj£BStrR2^U Tb-Fe-Coj^eftCfiRO 
^^nttoft. 

1009 6] ft*Tb-Fe-CoR<0^tt, 

^/ty^''J.>y^^-yyhtLTtta«2 0cm. (9d 
3mmOTbitFcTtCor O^&^-yyhtfflU. 
XR F;^/ty ^'tj >i^«>#ftt UTtt^v 
IxiO 'Pa^raSl^ftLfctt, Ar/fXta>A 
U Ar^X©E*^0. IPa. RF;t9-5. 6W 
/cm' ttTX/Xy^rfcfrft-,fc, 

(009 7] Tb-Fe"CottOri«*^MTft, ttS 
' £i&m2(9SINR©dbR$(CfiiSU »l©SlNm 

S20S JNR0iiR«JBJttl. 55^T*:?3t- ±£01) 
^IBtfiEoT 8tt©T^ 7.ifm^^mftMm)Vir 
- 1 2 0 ttlfeStt^fctt-f >9-f >S©^jtH8ari:«A 
LTttR^frttVi. Sfff9 6 0«t<05CeaT-<Xi^tfr 
HUt. aE->T»l(OS lNR«)liR«|»OS i^-yy 
MttS0<?)ttTOra<D^lttt7WRT*oT, »2» 
S I NR«)«Ra<|»©S I ^-yy MttSO^ttW 
I8I0^&M43^WT*0^ -tUT5ilfti;»2C0S 1 
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01) 

19 

[0 0 9 8] X;R10S lNRC9;d(ffitCffi^)^S 1^- 
[0 0 9 9] SC. *l^fi09(:J:r>Tfr«L^9 6Oft 

[0 10 0] -ecojej^^s i ci^r. mts i tcmUft 



»B¥7-I 13 159 

a? 

[0 10 1) «*J6«4-9) 

-18ft (1, 0, 0) T*$tl6»^ffit-S$^. S 

(010 2) -eUTftldt9l4'^9ir£&&|li^«C9X 
£M[, ^-yifh'^cofln^ttfiOR^IjMaOtr-r 
xi^<O^Aa«»l::?v»T«J6«3 trattCUTffiB 
Lfc. -t(0»«€«lfc*T. 

[0103] 
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(12) 
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{0 104] (ISI6091 0) @S1 3 0mm^. )?d 49 
I. 2inmT-:)^«>Sffi»:eo. 6/im, ty^l. 6 
i/m, aSSOOAOX/H^^I'ttcDh^y^R^Wt 

^45<0SSIC» 1 R«f4cHa: \^xnt 9 0 0 A(QC e 0 
XeiiR£:UTj9$l OOOAOTb-Fe-Co 

(0105) EP^ftr H 1 lC3^t>f >7'f >ffi©EiU8 



[0 10 6] HetTiftM£fiic^t^TSii&c;»2co 

G e ORO^fflSOf^t >n-rt tCllfi* 4 ffl (^ff 8 
fi) <D^-yyMllBa«)aS36«2 0cm©;Ty4^>i^ 

{0 1 or) x^ny^>iryu-bommKnmz\t 



-386- 



23 

(0 10 8) ^bx^J^(f>ny:^>!ffu-httz\i. 
O J:^T;;M:^^aB<Ott:fiKt 1 O' 0 • 

(0 10 9) ^titis^bitMmGeomm^^^ 

Ti^d«4CS«$R£LTRftLm »l(DGeOIS 
[0 1 1 01 GcO©ritR*frtUm -^tWX-rt 

fl!)iB^i;;^OffA^0. 2 Pa mLfg^nx^oOi 
^X«)tl^tt2 3 V o I X) i:Ufc»Ha«l'T, ^'-Y 
tyhflOJPttia (1 cro» ) aa<0tt«/X9-£4. 1 20 
Wtl,T;^/Vy5'tffftV^GeO«OlfiSaftAU 7 0 

k/^tu^mzftmbti. 

(0 111] ft;6GeOl«a9St:i^T. r-f Xi^Sffit 
^^-y-y 2 Ommi: tfc. 

(0 112] tt^T3llll«»«(0ritR(C»tfc^IBItt 

(0 113) ;6ia)GeOK0!)j^7lfc. S£€3%S 

[0 114)^13, Tb-Fe-CoBt(Of£RtiS«tt 30 

3mma>TbnFeiiCoi <D^4fe^-yy 
l)C10-»PaST«JSiraL3ttt. ArXfX&<?A* 




(0 12 2) :«:^09tC.toT^^n-&eMli$ 

(0 12 3];^^. mbit:^mmMmmm 

[Z}^XM\^1tS 1 ]^«£a&i;Gel»t$A(OX/tv^>J> 
a*:RAD-3B;aifr«« («0 tLfl) tm>fcX 



(13) <JHIV7-1 13159 

♦ U Arii7.OE1)^0. IPa, 6\V 
/cm* tlXJ^ny^W^oit. 
(0 115] Tb-Pe-CoR«)|£K;»tft7ft. ttS 
tg«!e2tiDGeOn(9A^):16i£U ^IcOGeOR 
<0(S«*fttH-(0«frTGcO«€r««Lfc. ftoT 
»2<0GeOH(0J«tt»J«tt4. l^TAofc. 

(0 1 1 6j ±umm^^oXBmf^:Kp&t£L^ 
mutma^Hf^- 1 2 0 tti&ifi«cift< >7-f > 

)t«flT-fX^*f^«tfc. ft-sTaiOGeORcD^ 
aiS*|)(OG e ^-^y h 1 tt30Ofim^lSq(0;&lfU 1 
0. O^MTilboT, mzoGeOmomgL^'POGe 

(0117} -etT. ffil&C^»2OGe0eoti»X 

(0 118] •e^iejjK, mi&tf$l2CDGeOReDI^ 
X. *SII6WcJ;oTfPttl.&8 6 0«©3taaT^X 

J»6TAfi»**l4«l. %%Xhr>^. 
(0119) XCmi<0GeOn(D^tCfflV>&4«C!> 
G e ^-y 7 YiJ>7sf\v9m%W$k 1 l/T« 

SLfctci^, ysnvmy^GtO\mtk^tKX\Mtt^ 

(0 1 01 0«ife9f 1 1) l^fifl 1 IC2^T. ^EfitS 
OJP^Xryy^TE^ (I) T^^n^lBfiOXtlD 
lf7>n:^*€ffS 2 0 0 nmt:ll«r-6XT7:/tf^ 

(0121] 

(^n 



(1) 



SXfifitLT, ttX«€X/Vy^U>ir^-yyhO 
X/Xv^aBirXJHft««2tf«2 0' - I 2 0* t^itt 

tcfifis^i^TAimua&Txtiefte-ireffls . £a 

L. '^<0tlft^ajb«lfI(0Xfi@«re-^O<£(B^«Sfi 
©»^a5i:©^filr-5' (JCPDS PDF -Jo I 
nt Comniltee on Powder Dif 
fraction Standards Powder 
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2S 

Data File) tSfttidtliAoTf^SL 
it. 

(0124] 

oit^^o>%%Wim±<f>mtith^-Yy hot 

[Bi] :^9e^t:«$3»efitl(^<DSBfi;^&t:fflV)$>r 

[02] -mii%wwm»(f^imm^, 

{B4] ^<t€>HSMMl<oetlSa. 
B. 

[B6] ^^>ft^>KfflteflW2^fft^S 

(K 1. 0) T^5n*»?^a5t»4»rffi 

B. 

B. 

B. 



(14) <jn¥7-l 13159 

(a) •^%^\i%hii&9>m9mionmnmzm'^h 

jiai8t«mdin$<Qfim9r9B. 

(b> B8 (a) ©X/Vy^yvifir-yyhcD^btK 

lctt(9l»mfllOibi:«?lB. 
[BID T.nv^T^tf^-^vvmnv^y^-^ 

(B12) 4:»^0iettni. 2&^itttni. 2(da 

[813} :^ft«OiyiM3-9(0|lfftt«»^Uift^ 

[B14] -^moiimmmm. 

12 RSS 

13. 15 fttttffiimo^tfi^ 

16 

17 mt^^^if- 

2 1 jl^lK^^Sffi 
22 SM 

2 3 jBKoMamfm 

24 )!e&ai£09 

2 5 %2(OW9iSiWm 

2 6 

3 1 ^tW'C- 

5? 3 2 ny+>yyu-h 

3 3 ^-yyh 

3 4 ^A.es 
3 5 
3 6 

3 7 S2#>:^ 

51 S!l^7^ 

61 m 

8 1. 9 1. 92. 10 1. 102 Mtm 
8 2, 9 0 aWlOCJ::?T«^«*nfcS 

<o 100 ny+>i//^-h 

103 ^'-yyh 



[HI) 



(B2] 



[BIO] 
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f^Wl-l 131 



[0121 [B13] 
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